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(57) Abstract: 

PURPOSE: To extract DNA with a high yield and a high 
purity with a simple operation quickly by allowing an 
aqueous solution including at least one type selected 
from a group consisting of protein denaturant and a 
reducer and then a surface-active agent and chelator to 
be made of a protein dissolution agent. 

CONSTITUTION: The title DNA extraction reagent is an 
aqueous solution including a protein denaturant as an 
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essential ingredient A chaotropic agent is desirable as 
the protein modification agent. Further, the reagent 
includes at least one type selected from a group 
consisting of a reducer, a surface-active agent and 
chelator. Thiol reducer which can cut disulfide 
coupling, one which does not cause settlement in the 
aqueous solution with a reagent composition, and one 
which has a capacity for chelating divalent metal ion 
are desirable as the reducer, the surface-active agent, 
and chelator, respectively. The reagent is used with its 
pH being from weak acid to weak alkali. 
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(54) mwn&m temmfrbrnDNAiiimtm* mm^m^ ?>DHAMm^m, mmzDNAmm*? t 

(57) [£*)] 

[SW] ^5fe^?>^ffl$*trv^fcDNAttW.-*ftJ; *3 

b) ar©iSi : 

(1) ?l"<?W&&m&ZXfi (2) «tg#J, #EfSt£ 

c) ^^ici^DNAtttti^tT^-ffc, ^r«**ffi 

£.tfonm>b<oDNA<o#itiii}m 0 




1 



(i) *>s<?tamM#£it (2) w?mk 

DNAiWftE 

c x h m h frn^mic x 5 ffigffas rTIB* 

[ ff * 3 ] ^Jthn-W^^ £ fc (1 

a) 44WW±9jNUB*fcr4*frattffli-*, 

b) HT©ft/jt : 

(1) *>^>«»^J*5J:tf (2) «7cffl, 

^LTc) #W«ltfcJ:6DNAtta«rfTto-f 

5 stM-CS O^Wea^f v*^-<- Hrfr5* 
[»**6] BTOWJ • 

a) nuammi. 

b) «T^)M : 

(l) *>A**K*tt«*sJ:tf (2) »7n#J, 
[0 0 0 1] 
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[0 0 0 2] 

[«e*c&SEf&] #ffiJ?S, tflL *>r 

[0 0 0 3] 

1. : *B«a(D»*iDNACDPl*ft 

D N A <D «T»f fctt>f * > ft* fc »*>f tt<D^ffiStt 

10 left 5 «BJ!a»*»E(-tt^^^ 

>v'7^«irthy ?A-.tMS (EDTA) ftjf 

[0 0 0 4] DNAiiDNA~^>/v^f^* 
^^#ffi+5<o^DNAS:^^^Kd*6>j||«S'fr« 

ia^K#BJStt*j35SDNAJC«S-^b-CV^S * W^Jtfc 
^-fer/WSrf^O, DNA?5^^W^S$r?l^l^t^ £ 

[0 0 0 5] 2 . 12 f£Pg : ^ y — /H^S 

ur— fcfftif) £r^l£, B ttt^trfcttSo 

?IfW:2EttS*U 7xy-;Ht.*I^fHIIi:fl«t 
LT3gixSo ^^teIi:J;9. DNA«±1, "t-ftfc>*> 

30 £>fr£ 0 

[0006] 7 ^y — /vtoftfejct^ pnw, 7x/ 

10 0 0 7] *^y/^»t«lt« BWCtt, 

40 mtMb LTRNA©atmc±^«.fllSJx-CV^5«>^» 

[0 0 0 8] 3. *3»* : ^ttJR 
T 7W =3 — /UJtJRttJaF* f'tODNA OSffi^o J: ^ y — 
/v, 5? ^ w^-^ Kft ^co^ft^jco^co g W-rfr^ 
tl, 0. 1-0. 5M<Dlffitf>Rft>f ^-VCDjSfiET^tT^ 

50 [0 0 0 9] 



J&STCfcofco ^^y— /K ^pnsfc/i'Aftiftf) 

tttv^^ £fctc;i<DJ:5ft^«^&ttflH~S^ 

[0010] **Mtt. 06 0-12 o#@* 

^Sft?5pJffli-i«<D«afe (^^f^-v-a y) SrBSC 
r. fcas-c#5. (SHjeffl^*— ^«ds^ft<, ^fflKISt. 
jfcttft£«ft<^»»W-c*>5. 
dvi'AS^tt^S^ttft^^ 

[0 0 1 1 ] 

fgt 9>f/^/j:4fd*6>DNAS:ttia^S(Rlc, * 

SttJ:<DNAdSprtB*^4. ^ 

[0 0 12] l^TOM : 

(1) ^w«^K*tt»J*3J:V (2) 5Btc#J, 

[0013] *»Bfi*fc, KTO»f^ : 

a) ^*K»J:9ttia*fctt*S:aiftiai"6, 

b) «T<Offi/& : 

(1) *w<***tt*J*iJ:tf (2) Mtc^J, JHKStt 

c) «Ka5DNA»fflrfTbf^ ^-co^^ig: 

£4MK»J&» bODN Ajfifflztf & So 
[0 0 14] «T"CDf£* : 

a) *fflJ3&^«PtK, 

2 -*)V*>rf b^^y— ;v 
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* b) UT<omOL - 

(1) 9l"*ir1UyBEM#£T} (2) M^M. 

[0 0 15] *«W<oKSIIfirfflV^5DNAjftHlH:KT^ 

[0 0 16] (a) **»w^b*iiis*fcB«<oaaw 

t£3$-f £ R C L B (Red Cell Lysis 
Buffer) *rJfl1r**#tt, h?^«rJBl^ 

*5 -e* 5c tft^^igtlffit^^I^Ct) R C L B 

a * > - ^ * ft 4* bztnz-hti'Zm 

£\ ifcttjfeffi^^^^/^JK^J&^DNASrtttili"^ 
20 r<D*ff*frt?:M\ (b) <D*f^J:DfT 

[0 0 17] (b) WcHI«b*i*ISfcb<W:W«>*tt 
Rl*fk;Sr**McODNAi*ffl*tlll€rfflv^-Cfi : 5o 
[0 0 1 8] *?gM(DDNA«fflKIIi^^;^f^tt 

/T^^>^*^r^ilftifdswc0*Lv\ 

[0 0 19] **H<ODNAttlilft3lltt*e>fc. 31^ 
30 ftS*4< t fc 1 «Sr*tfo »5c*Ji LTte. ^7 
^/hx /K A ft if 

*»**"CitKSrfiri-»^ftv>t<o, fcL<f*ttJH! 

^ ± c -c t {ej e> fr<Dj?m \c£*> wmm & wtfi ft fe o ^» 

(10) t^f^7x^,^-7^ (T r 
i t o n X- 1 0 0) , XV t^r^fl/> y/Vtf-^ 
h (Tween 20) , t=^v'^ 
40 (9) t^f^7x^.W-f /V (NP-4 0) 

3:^W^T5>HfflFK— (EDT 

a) ft^*>^«f*bv\ *>(oiftt«rfiSffl-r 

5 ^ttfe«»W^a*^» fe^* D N A (Ott«ft if JC« 
[0 0 2 0] *«^(DDNAttWK3ll^>— ^Jt»*LV^ 
3 - 8M 

50 0. 0 5-0. 4M 
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N-7 9p^^f^ 3, >^t I s y 

[0 0 2 1 ] *»W(OttW»tSllfirfflv^«IJIS 1 bb<tt« 
©aStt"T»fbSrtT5^H:, ±ISffi^^Sr (a) ~C# 
kft5ffittffl»t-*P*."t\ DNA<D*a»9]WfS:jKttS 

JRjfcJpA/Cfc «fcv\ 
[0 0 2 2] ±iS«#com, 5 S^tMlTM ^^fr^- 

±#9, DNAiK«tB^i*»e>H* 0 
[0 0 2 3] (c) ftt^y^P/V-/K a:-*/ — 
¥<DmkT;v n — /vSrSRflP ITDNA SritJK * * 

[0 0 2 4] itKLfeDNASrHUR-^SKH:, afrfrS^T 

[0 0 2 5] RV^-e, 7;V3-;i/ttJ8Lt#e>W^DN 
A^7 0%x?;-;v-e»U S^MWfflltMkSrfi 1 

: 

lOmM hy^I^77r- (pH8. 0) 
ImM EDTA^S (pH8. 0) 

NA^ttffl-T^o *fc^— >'#>f A (B i r n b o i 
m) H. C. fc KV— (Do 1 y) J. ©7/U*!l-S 
DSj£ (Birnboim H. C. and Doly J. (1979) Nucleic A 
cids Res. 7,1513) KX.*) . *Bt<DDNA, ifl5*i"* 

WIESrSISJPU T/w = -/wttl8S:fi 1 5 tv^ofc, 
^^^tx^^y^^ KDNA©ttfflftifKfc*«M«>,-*r 

[0 0 2 6] W^j'hKlfc ±«^>"^R*» 
[0 0 2 7] ffljta8#ffittifiL«u »iK***+<&*fc 



A 0.1-2% (W/'V) 

AZlTKffi l-100mM 

[**S*fta s 0. 3 2M — ^n— 1% (V/' 
V) O 0) t.^f/V7x^;Ux 

5mM Jfrffc^*v 1 2 mM MJ* 

m$tt$ffiWl (pH7. 5) Srjaj*fc-r«*««] S:** 

10 [0 0 2 8] ^WhSJtftff^^^ffi^l^ 

[0 0 2 9] *»WOf^fflKol^T, l*3i£*:«/jfci"5# 

a tmmmm * am s n s . 

[0 0 3 0] MCf^*StbSa 

[0 0 3 1 ] N-T^n^f^/VaVyf h V tfAftif 

[0 0 3 2] EDTA#^<£>ll«<D3r hfflte*? ^ 
30 ^H^WhU fttHDNA^HT^iaS 
[0 0 3 3] ^ttta^^fcDNA^)* 
[0 0 3 4] (1) ttfflt 

Otf&fi:lcm) \C X *) 2 6 0 n m(C*$lt 5 

#>£t<£>£ LfCo 31*, ft*AilL*lmlH2 0-5 
0 m gSS^DNA^ifflJii^o 
40 [0 0 3 5] (2) mj£<V&:M 

l*?>/<?'g.<DUK~\ ttttiDNAIiTE»i(!K»« 

Onm, ^>/^f (Df-^MRRtfcS 2 8 0 nm 
lC*3ltS«3t«feJBSU, *<OJtA MO y'A J „*ff3l|L'r 
S^ilcJ: 9miJ£Lfco MS<oSI^DNAj§fS^) 
AMo/AaoOHttt 1 . 8-2. 0-CS>5o 
[0 0 3 6] t*«S^ffiA] ttlHDNAttTE«« 

52 6 0nm, #«H<0 tT- ^ «JR«ft-C*5 2 3 4 n 
50 m^*5tt4K*«Sr80^bs ^^JtA^y'AaeoSrW-W 




[0 0 3 7] [RNA(OiA] ftWDNA^O. 5 » 
g<f£fflU 0. 6%T^/n-^^/vSSC^:«3^fTV\ ^ 

(RNAfi^y .ADN A<£ *9 ^-^S^'J^^fc^ ®# 

z>-k\c£<ofto 0 aaiDNA^y^^r-fM 

(DNA: ytf^U-T— t? (ffiiit) = 2 : 1 "CJS 

[0 0 3 8] [* ? W7-*©BA] itiJDNAS:* 
W^V'^^-M- [RNAcD^lA] (O^lCfB^bfc 

[0 0 3 9] (3) *(iiDNA©^liS 
±15 [RNA(OSA] 03fi^|E«t<Df|«»Ib*#fcl3« 

£ c «P^^S(a«t±llf:DNAIi2 0KbJ^± 
[0 0 4 0] I: «t o tttffl Stlfc D N AW: 

NASra»e-7-l«iBSflJ0 1o"X?*)5PCR (Polym 
erase Chain Reaction) & 

KJ:Di»IW^tBTNbS<0^ mjR<D*JH**«:J(IAbfc 

«&T;E*eia 

[0 0 4 1] «T^IB«i"S**«^±o"C*»WSrS 
[0 0 4 2] 

[0 0 4 3] »ft^i«t*ftV^ftRNA©W# 
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[0 0 4 4] (1) RCLB»^*ft 
a. SEtft*iiL*'C*>*»^ 

[0 0 4 5] RCLB^^IffiL^lC^L. tlff«^2 

fiS^*^PLa^lc«#i-6 0 2 0 0 0 g, 5 

[0 0 4 6] b. *rtfe^#*»ia-c*>5»-& 

«»*SW*»2 00 0 g, 5#Nk 4t^» 

Ltiii o 5 - i o^m^-vhZo 

[004 7] JWJS^O. 2ml(Otl4i*l:^»^ 
-£\ 0. 4m 1 (ORCLB^rttL, II^^JK^U 
2 0 0 0 g, 5#Mk 4 < C"e»iL^)ti"So ±»Srl&* 

20 [0 0 4 8] c. #fea*ttH-Cfc5»'& 

iscTRCLB^ttu m^^mwLtc^ 200 

Og, 5»Ks 4fe»^it5 0 ±»*rKt*U it 
[0 0 4 9] 

(2) f^r^h7^^V^^)*fe (*Tft : Jfoj&) 

ikmmmmmi^M^x^m^m^ (o. 9% (w/ 

V) ttftthy^A*»«, KM*) $rl> £<bt-6% 
30 (W/V) x^r* hv^Sr^tf^a**t*Sr0. 4 8S*P 

u ww^afnu 3 o^ra^a{-»«"t"So 

#iB*^iMiu ±»sri»*b, statSruuDrt-So 
[0050] ^<Dttm^mtkmmtmmm<o^m^M 

r oa«t?tt*3a*tt*<Oft to 9 R C b B £rffl I t> 
[0 0 5 1] 

(3) /<y*7 4 — a — h&&Z>:%&i (ttik-foM) 

40 St*H#JA t) <Ditf££r 5 0 0 x g , 5 #M^k#8t U 
/^77^-^^h?r»St5o rWcRCLBSrttffli 

[0 0 5 2] 

(4) *»Id>e)^7^5 KDNAiDftlii 

«9 x 8 0 0 0 g, 2 5>ra, 4 c CT^>L^8lb, ±ffi^r^ 
*b N ^cBl^^it^t bTlH]it5Ji-6 0 :W100/i 1 
50 60 2 5mM h y ^JftitaWffi (pH8. 0) , 5 0m 



# 

9 

M jTVWa — -X, lOmM EDTA«iOLSWt 
60 ^iL(C2 0 0 n 1 <£>0. 2N *^b^hy^^, 

i%sDs»u m^M^M&ik, 5ftm7k*izwt 

It^o 8 0 0 0 gs lOM 4 < €-C«<k#8tU -b 
(lmg/ml) £#P;Ui^U 3 7tt?3 0^> 
[0 0 5 3] *1W2. DNA(Dmm (9>'<*HfSL& 

0. 2M 2-y/V^7^h^^y— 
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*0. 5% N-7^P^^f^^'>yt MJ ^i* 

> - * «» A**9 £ **p b r ffi^i- 5 0 

Srmo. 5 - 1 m 1 Srttfflt^o 1 l^fflt 

[0 0 5 5] $tl 
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M*HJS 






0. 1 — 0. 2«1 


1. 0—5. On 1 


lO'-l 0 




9 >>* rm&mm 


0. 5nl 


fill iff* x 1/2 


0. Sol 





5tT*3 0^>^r^^ ht^o 
fcDNA§lml(7)7 0%x^y^;^2(5]ffi(f U _b 

5o #6>nfcDNAfraa*<oTE»«fcWBf*fi-* Q 

[0 0 5 6] 

3«kM3. t hj|lL»J:!)aHitfcDNA<oteJ:tWttt 

m^A^jkm (*#no. 1-18) frt>mti&W2<D3? 

ftiaotttfflUcDNA(DifflM> ifflDNA^ 
* (1) tta*©W"CB«Lfc*j»fcJ:OJ|fflbfc. * 

fc, ^JC<ttttiDNACO^^ (2) ttft(Djfc3£<D^-C!E^ 



40 



Affile J; 19, A 2M /A 2 soiaoT^y/^fO 
#£A£r, Jf:A 234 /A 260 i:J:oT«I(OiA«S 

[0 0 5 7] W^«>aiV^*5j:tWftHiffi<oav^J;SS 
R : RCLB^fflV^^S 

B : ^vy^-^*- h£.fflv»52fj£ (^i£"CI^^^>r 



*2 









A 2 6o/ A 2 8o 


A234/ A260 


ttws ami 




No. 










U g) 


(/1 g/jta.ifol) 


1 


5ml 


R 


1.865 


0. 453 


124.4 


24.9 


2 


5ml 


R 


1.822 


0. 472 


246.6 


49.3 


3 


3ml 


R 


1.861 


0. 429 


105.8 


35.3 


4 


3ml 


R 


1.838 


50 0. 436 


84.8 


28.3 
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i 1 
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O 


1ml 


K 


1. ooo 


A A^Q 


^7 A 


^7 4 


a 
D 


1ml 


K 


1 QG7 

i. yo / 


A A\ A 
U. 414 


00. 0 


00- 0 


7 


U. ami 


K 


i. oyo 


A /19Q 


1 A 1 
14. 1 


9R 9 


Q 
O 


A Eml 

U. oml 


K 


1 7A9 


A 4RA 


1 9 7 




Q 


U. oml 


IV 


1 SM 1 
1. o41 


A *}7A 
U. O/O 


Q 79 


^9 A 


1 U 


U. oml 


K 


1. ooo 


u. ooy 


1 A ? 
1U. 0 


Oft. 0 


1 1 


A 1 ml 

u. imi 


T) 

IN. 


1 QAR 


A 

\). OOO 


^ AO 
0. uu 


^0 A 


1 o 


A 1-1 

U. imi 


K 


1. /o0 


A 9^A 


9 

Z. Oj 


9^ Q 


1 o 


lml 




1 Q1 1 

i. yio 


A /IQ1 

u. 4yi 


9*} 1 
ZO. 1 


9^ 1 
ZO. 1 


1 4 


1ml 


D 


1. 872 


0. 617 


0/2 O 

36. 3 


00. 0 


1 5 


lml 


B 


1.801 




6.8 


6.8 


1 6 


lml 


B 


1.922 




2.6 


2.6 


1 7 


2ml 


P 


1.887 


0. 440 


80.8 


40.4 


1 8 


6ml 


P 


1.847 


0. 445 


54.7 


9. 1 



[0 0 5 8] X*«4. ifflDNA^fi, ^ffiSA 

ai^a^iM (2«*) d»e>*it«2(o*tt-eafflufc 20 
DNAirfflv^ &mmmwL (ummm. umwm. l 

fcifflDNA^I:^^ WT- if^iSALTV^ti, DN 

2, W->L-1, 2) , *8WO*ffit#e>ilfcDN 30 
AK* ? 1/7- if asSALTlvfcv^ t 

[0 0 5 9] s&k. mznmzmmmE c or i * 

NAds-BOWSttT^^rkfeofc (i^ — > E — 1 N 

2) o Via, iMf^n?/^ ^^^5 fcSfc:**, *J 

W»*"C«»rr5*, tU1)DNA©tl»W»W 

fc D N A<0|»>1#^ WTfrftfe r t £rr^o 
[0 0 6 0] ttBDNAt^RNA(DSA^i 40 

^<z>tcm^, wrELfcie*<D«its [rnacdsai 

^|E*Lfc^rfetcJ:oT, T3fv - * y /Mi 

Wi«C*»dSfl,fe*Lft**ofe. (V-^R-l, 2) 0 r 
*tW:*»W(0*ifefcJ:5ttaDNAfcRNA3^JRALT 

[0 0 6 1 ] 

^ife^JS. ttttlDNA^i#*g (PCR&-C0JS^) 
It* A<£> jfiL*d^ 6> HlfiW 2 co^ffi-ettttl L fc D N A Srffl 
V^T, t: hfiifiL^JfiiS (H LA) ^^^IlfetSDRB 1 * 50 



LA-DR^-/*Jt^y bttffl) o r^y/wr^ K 
t«flcii:J:5«*S:H2|:#to ~ ^ ^ trxomm 

[0 0 6 2] PCR(^J:5DNA<Dli(BlcH:ii*JII*ft 
^Siaotftffl$nfcDNA}iPCR^ffilC<)« 

<OHLA<DSO*JS^*f^^ffl* 5 PllB-e*>So 
[0 0 6 3] ttUDNASrfflV^x/^^ 

TiMP>^>f y>f"tf— ^a^Sr^Tofco ttdiDNA 
[0 0 6 4] 

d^««$iT,TV^DNAattl^&<l: <9 fcfi^lH"t?«f# 
(C N L^t^. ^i^tt^DNA^i^ri^T 5 

[E91] **W<0^j5felc:J:5ttfflUfcDNA(D^*, 
n— ^yA-«ftflcKi<DB|-C*>*o 

[SI 2] *»«(0*Sl:t9itULfcDNASrfflV^P 
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[Ell] 




£ ix- ^ (staff) 



ft tU D N A ©tf^f fi. 
V-V ( X ) (X 
(ft 



CD-I, - 2 li, 2«S#foaSU:C^;7t) 
^ CDtt [iiDNA77'HgH5 g) 



Ma 




-1) - 


H 


: 






a y h u 


- >v& 


M 


: «## 






zj y h p 




L 


: Kill* 










E 








3 y h u 




R 








zi y h v 





( X /Hind ID digest+ 0 X 174/ Ha e ID digest) 
H»S«t^4-^-> ( 3 7 'C> 4($fia 
H J*«tt t ^ y 4- ^ ^ - h (37t Ottfifl 

M««J« t w ^- h < 3 7 *Cs oBSfffl 

L tfjfitt H^ + a^-f (37 4 ^ 0 ft Pel 
EcoR I<40U)(b-f^4*'<-K ( 3 7 °C, 1 
DNA ( 5 /i g ) ^^©^^7^7^ 
RNase ( 2. 5/i g ) ,b ^ v * ~ - h (37°C. 



Tris-HCl (pg7. 5) MgCla Pith iothrei to 1 NaCl 



5 0 m M 
1 0 m M 
l o m M 



0 m M 
0 m M 
0 m M 



m M 
m M 
m M 



0 m M 
0 m M 
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^*>ilE U * com 

a: m _j a a: cq -{T 
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a £ v * ^ -r x 

G K , W 
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